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Abstract

Introduction—Estimates of obesity prevalence based on current BMI are an important but 

incomplete indicator of the total effects of obesity on a population.

Methods—In this study, data on current BMI and maximum BMI were used to estimate 

prevalence and trends in lifetime obesity status, defined using the categories never (maximum 

BMI≤30 kg/m2), former (maximum BMI≥30 kg/m2 and current BMI≤30 kg/m2), and current 

obesity (current BMI ≥30 kg/m2). Prevalence was estimated for the period 2013–2014 and trends 

for the period 1988–2014 using data from the National Health and Nutrition Examination Survey. 

Predictors of lifetime weight status and the association between lifetime weight categories and 

prevalent disease status were also investigated using multivariable regression.

Results—Fifty point eight percent of American males and 51.6% of American females were ever 

obese in 2013–2014. The prevalence of lifetime obesity exceeded the prevalence of current obesity 

by amounts that were greater for males and for older persons. The gap between the two prevalence 

values has risen over time. By 2013–2014, a total of 22.0% of individuals who were not currently 

obese had formerly been obese. For each of eight diseases considered, prevalence was higher 

among the formerly obese than among the never obese.

Conclusions—A larger fraction of the population is affected by obesity and its health 

consequences than is suggested in prior studies based on current BMI alone. Weight history should 

be incorporated into routine health surveillance of the obesity epidemic for a full accounting of the 

effects of obesity on the U.S. population.

INTRODUCTION

Routine health surveillance has largely ignored weight histories in estimating prevalence and 

trends in obesity.1–6 This situation contrasts with health statistics on smoking, which 
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commonly track past as well as present smoking behavior, differentiating among never, 

former, and current smokers.7 As in the case of smoking, histories may provide a more 

comprehensive picture of the burden of obesity in the population than data based on current 

weight status alone.8–11

Integrating obesity history into health surveillance would be especially important if 

individuals who were formerly overweight or obese and subsequently lost weight are at 

elevated risks of morbidity and mortality. Prior research has found that the health effects of 

obesity are cumulative,12–17 implying that a member of the normal weight category who was 

formerly overweight or obese may be at higher risk of experiencing obesity-related health 

outcomes than those who have always maintained normal weight. Additionally, some people 

who have experienced weight loss may have done so as a result of age-related loss of lean 

muscle mass, known as sarcopenia,18–23 or an illness, with disease-associated weight loss 

particularly prevalent among older ages and in certain high-risk subpopulations, such as 

smokers and those with a history of illness.24–31

The objective of this study is to integrate weight history into estimates of prevalence and 

trends in obesity in the U.S. adult population. The proportion of the population that was 

never obese versus those who were obese at some point during life is estimated using data 

on lifetime maximum BMI (max BMI) from the National Health and Nutrition Examination 

Survey (NHANES). Analyses further differentiate the ever obese group into those who were 

currently versus formerly obese. Predictors of membership in the different lifetime weight 

categories and the association between lifetime weight categories and prevalent disease 

status are investigated using multivariable regression.

METHODS

Study Sample

Prevalence and trends in lifetime obesity status were investigated using data from the 1988–

1994 and 1999–2014 waves of NHANES.32,33 NHANES is a nationally representative 

survey of the civilian non-institutionalized population of the U.S. The survey was carried out 

periodically until 1999, when it became a continuous survey released in 2-year intervals. 

Participants were interviewed for basic demographic and health information at home, and 

their physical examinations and laboratory testing were completed by trained technicians at 

a mobile examination center.

Several exclusion criteria were adopted for the analyses. The sample was restricted to adults 

aged ≥20 years with non-missing data on lifetime maximum weight, weight and height at 

survey, and other covariates included in the analysis. Women who were pregnant at the time 

of the exam were also excluded. The final sample size combining all waves of data was 

52,819.

Measures

Information on lifetime maximum weight, a key independent variable in this study, was 

obtained from a question that asks respondents to recall their maximum lifetime weight, 

excluding weight during pregnancy for women. Maximum weight was combined with height 
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measured at survey to construct lifetime max BMI. BMI at the time of the exam (current 

BMI) was calculated using data on measured height and weight. Sociodemographic 

variables, smoking status, and prevalent disease status were determined by interview. 

Information on prevalent conditions was obtained through a series of questions that asked 

respondents if they had ever received a diagnosis of the given condition from a doctor or 

other health professional.

Obesity was defined as a BMI of ≥30.0 kg/m2, according to guidelines from the National 

Heart, Lung, and Blood Institute.34 Individuals were categorized as never versus ever obese 

based on whether their lifetime max BMI exceeded 30.0 kg/m2. The ever obese category was 

further disaggregated into those who were currently obese versus those who were formerly 

obese. An individual was defined as currently obese if they had a BMI at survey of ≥30.0 

kg/m2. Former obesity was defined as a lifetime max BMI of ≥30.0 kg/m,2 but current BMI 

<30.0 kg/m2. Participant age was classified into three categories: 20–39, 40–59, and ≥60 

years. Race/ethnicity was grouped into categories of: non-Hispanic white, non-Hispanic 

black, Hispanic, and other. Self-reported education level was grouped into the categories: 

less than high school, high school graduate, and more than high school. Smoking status was 

defined using the categories: never, former, and current smoker.

Statistical Analysis

The age-standardized prevalence of lifetime obesity was calculated using data from the latest 

2-year cycle of the continuous NHANES survey (2013–2014). Age-standardization was 

performed using the direct method to the 2000 U.S. Census population using the following 

age groups: 20–29, 30–39, 40–49, 50–59, 60–60, 70–79, and ≥80 years. Multivariable 

logistic models were estimated to evaluate associations between age, race/ethnicity, 

education, and smoking status and the likelihood of being currently or ever obese. The 

models were implemented separately by sex as a preliminary analysis revealed that sex was 

a significant effect modifier of the association between race/ethnicity and obesity status.

Using the never obese group as the reference, the prevalence of several obesity-related 

diseases was investigated. The multivariable logistic models were adjusted for age, race/

ethnicity, educational level, and smoking status and stratified by gender. Data from 1999–

2014 were pooled to examine the association between obesity and disease prevalence. Data 

from years 1988–2014 were used to describe obesity trends across the decades. The 

Cochran–Armitage test was performed to test the trend in prevalence of ever and current 

obesity across survey years and categories of age.

Because individuals may lose height as they age, an alternative measure of max BMI 

adjusting for age-related height loss between age at max weight and current age was 

investigated in a sensitivity analysis pooling data from 1999–2014 (Appendix). Data 

analyses were performed by using SAS, version 9.4. All estimates were adjusted for the 

complex survey design of the NHANES, and a 2-tailed p-value of ≤0.05 was applied to 

determine statistical significance.
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RESULTS

Table 1 shows the proportion of people who were never obese and those who were ever 

obese in 2013–2014 according to sex, age, and race/ethnicity. The ever-obese category is 

disaggregated into those who are currently obese and those who were formerly obese. The 

table shows that obesity has affected about half of adult males (50.8%) and females (51.6%). 

Among those who have ever been obese, males were more likely to have exited the category: 

30.3% of men who were once obese are no longer so (15.4/50.8), compared with 23.6% of 

women (12.2/51.6). The common transitions from currently obese to formerly obese mean 

that a high proportion of those who were not obese at survey had previously been obese: 

23.8% among men (15.4/(15.4 + 49.2)) and 20.1% among women (12.2/(12.2 + 48.4)).

The percentage of people who have ever been obese and the percentage who are currently 

obese peaked in the age range of 55–69 years, as shown in Figure 1A. At higher ages, the 

proportion currently obese fell off more rapidly with age than the lifetime prevalence of 

obesity, so that by age ≥80 years there were more people who were formerly obese than 

currently obese.

Racial and ethnic differences in weight histories are striking, particularly among women. 

51.0% of non-Hispanic white women were never obese, compared to only 30.4% of black 

women (Table 1). Hispanic women were roughly halfway between the two, whereas the 

“other” category, primarily Asian Americans, showed by far the highest frequency of having 

never been obese at 69.0%. Not only were black women more likely to have been obese than 

white women, but their obesity was more persistent: 19.3% of black women who have ever 

been obese have exited the status (13.4/69.6), compared to 25.1% of white women 

(12.3/49.0).

Table 2 presents the results of a multivariable model predicting lifetime and current obesity 

status for this population. Using either outcome variable, results were similar for race/

ethnicity and for educational attainment. Controlling other variables in the model, blacks and 

Hispanics were much more likely to be obese than whites; the racial differential was 

especially large for black versus white women. Compared to white men, black men were 

also significantly more likely to be currently obese or to have ever been obese, but the racial 

differential was much smaller than among women. Women who attended college were at 

lower risk of obesity, current or lifetime, than women who did not finish high school. A 

reduction in risk associated with higher educational attainment was not observed in men. 

Thus, women show a far more variegated pattern of racial/ethnic and educational 

differentials in current or lifetime obesity than men.

Patterns of current and lifetime obesity diverged when attention turns to age or smoking 

status. Consistent with Table 1, Table 2 shows that persons aged ≥60 years had a much 

higher risk of lifetime obesity than of current obesity. That pattern is evident for both men 

and women. Controlling other variables in the model, the prevalence of lifetime obesity 

increased between groups aged 40–59 and ≥60 years while the prevalence of current obesity 

declined between these ages.
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Table 2 also shows that current smokers were less likely to be obese than never smokers. 

However, current smokers were more likely to have been obese in their lifetimes than never 

smokers (OR=1.25 for females, OR=1.10 for males). People who formerly smoked were 

much more likely to have been obese than people who never smoked. Among males, former 

smokers had odds of lifetime obesity that were 81% greater than those of never smokers, 

whereas their odds of being currently obese were only 27% higher.

Figure 1B shows the time-trend in the age-standardized prevalence of current and lifetime 

obesity among American adults. The data series extends from 1988–1994 to 2013–2014. 

The proportion currently obese rose steadily over this period from 22.5% to 37.4%, while 

the proportion ever-obese increased from 33.7% to 51.2%. By 2013–2014, over half of 

American adults had been obese at some point during their lifetime.

The difference between these two series is the proportion formerly obese. That proportion 

rose from 11.2% in 1988 to 13.8% in 2014. The formerly obese represent a rapidly rising 

fraction of those who are non-obese. Among those who were not obese in 1988, 14.4% were 

formerly obese, whereas in 2014, 22.0% were formerly obese. The results from the 

Cochran–Armitage tests for trends indicate that both ordinal survey years and age levels 

were positively associated with being current or ever obese (p-trend from all four tests 

<0.0001).

One approach to minimizing the bias from the presence of the formerly obese among the 

currently non-obese is to use the group of people who have never been obese as the 

reference category.9,10 Table 3 demonstrates the value of this approach by using a logistic 

regression model to compare the prevalence of various diseases across three categories of 

weight status: never obese, formerly obese, and currently obese.

For each of the eight diseases for both sexes, the OR was higher among the formerly obese 

than among the never obese. In 15 of the 16 contrasts, the higher disease prevalence among 

the formerly obese was statistically significant (p<0.05). Table 3 also shows that, with two 

exceptions, the odds of having been diagnosed with a disease for those who were formerly 

obese lie between the odds for the currently obese and those for the never obese.

The proportion ever obese represented 47.0% of the population before adjustment for age-

related height loss and 46.3% after adjustment in a pooled sample combining data from 

1999–2014 (Appendix Table 1). Equivalent figures for women were 46.1% and 45.0%; for 

men, they were 48.0% and 47.5%. Limiting the sample to ages above which height loss 

begins, the ever obese represented 55.3% of the population before adjustment and 52.5% 

after adjustment (Appendix Table 2).

DISCUSSION

Incorporating data on lifetime weight status indicates that slightly more than half of the adult 

population of the U.S. has been obese at some point in their lifetime, pointing to a greater 

burden of obesity than is indicated in prior studies based on current weight status alone.1–6 

The gap between current obesity and lifetime obesity widened at older ages, with the 

proportion of the population in the formerly obese category surpassing the proportion 
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currently obese at ages ≥80 years. The gap also increased over time, such that a greater 

proportion of the non-obese population in 2013–2014 was formerly obese compared to the 

corresponding proportion in 1988–1994. An investigation of the association between 

lifetime weight status and prevalent disease further revealed that those with a history of 

obesity had a higher prevalence of each of the eight diseases examined compared to those 

who had never been obese. The finding that, among non-obese individuals, those with a 

history of obesity have a higher prevalence of disease highlights the importance of 

separately considering this subpopulation in population monitoring of the obesity epidemic.

The higher risks of disease in the formerly obese compared to the never obese population 

may be produced by several factors. First, if the effects of obesity are cumulative, as prior 

studies have suggested, there may be a residual influence of past obesity that persists after 

voluntary weight loss.12–17 Second, the formerly obese category may include individuals 

suffering from sarcopenia, a common feature of aging. These individuals have reduced 

skeletal muscle mass, sometimes combined with increased central adiposity. Several studies 

have found sarcopenia and sarcopenic obesity to be associated with elevated risks of 

metabolic disease and mortality.18–23 Finally, the former obese category may also include 

individuals who have lost weight due to an illness.24–31

Identifying the relative importance of these mechanisms is beyond the scope of the current 

study and prospective cohort data with information on incident disease status would be 

better suited for identifying causality. However, it is worth noting that the lower estimated 

risks of prevalent disease among the formerly obese than among the currently obese is 

consistent with studies on the health benefits of voluntary weight loss.35–39 The results are 

also consistent with obesity representing a cumulative health burden over the life course 

given that disease prevalence was higher among the formerly obese than among the never 

obese. Yet, given the limited efficacy of lifestyle interventions and pharmacologic therapies 

for weight loss,40 combined with the low uptake of bariatric surgery to date in the U.S.,41–43 

it is likely that the formerly obese category identified in this study includes at least some 

individuals with aging- and illness-related weight loss.

The estimates generated in this study have implications for studies examining the health 

risks associated with obesity status. If the formerly-obese group is included in one omnibus 

“non-obese” category, as it is in much of the literature on obesity and health status,44–50 it 

would understate the advantages of avoiding obesity altogether. Prior research has shown 

that failing to account for weight history may have substantially underestimated the effects 

of obesity on mortality.9–11 The current study may also help to explain why paradoxical 

associations between obesity and mortality commonly emerge in older as compared to 

younger adult populations.47,51–53 The results indicate that the prevalence of former obesity 

increased with age, such that the inclusion of former obese individuals in the non-obese 

category would pose more of a threat to obtaining unbiased estimates of the obesity-

mortality association at older ages. Likewise, the increasing prevalence of former obesity 

over time, which may be expected to accelerate as new therapies for obesity are developed, 

may help to explain the finding in several prior studies that the mortality risks of obesity 

have declined over time.54–57 Instead of representing a true decline, it may be that the 
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reduced risks reflect the greater proportion of former obese people in the non-obese category 

in more recent cohorts.

The findings from this study also have implications for the way that obesity is treated in 

studies of other health risks. For example, in analyses of the health risks of smoking, it is 

desirable to expand the characterization of obesity to include obesity histories where 

possible. Relative to never smokers, current and former smokers are more likely to have 

been previously obese than they are to be currently obese (Table 2). Some of the hazards of 

smoking may be exaggerated if the high prevalence of former obesity among smokers is not 

recognized.

Limitations

A limitation of the study was that maximum weight was self-reported. A recent validation 

study comparing recalled max weight to self-reported weight assessed longitudinally found a 

high level of concordance between the two measures58; however, this study only assessed 

validity over a 12-year period prior to recall and thus the opportunity for bias over longer 

recall periods remains. Because people are more likely to underreport their weight than to 

over report it,59 it is possible that a higher proportion of the population was formerly obese 

than is indicated in this paper. When asked to recall their weight about 10 years earlier, 

women were more likely to underestimate their weight than men, and black women more 

than white women.60 Thus, some of the differences by sex and race shown in Tables 1 and 2 

may reflect misreporting of recalled maximum weight.

A second limitation of the study was that max BMI was calculated using current height 

rather than height at maximum weight. It is possible that current height is less than height at 

maximum weight because of height loss with age, thus artificially inflating the max BMI.61 

However, in a sensitivity analysis correcting for age-related height loss, the results were 

similar, suggesting that height loss with age was not a major source of bias in this study’s 

estimates of lifetime obesity prevalence.

CONCLUSIONS

The population burden of obesity is larger than indicated by data on current BMI alone. In 

total, half of the U.S. adult population has been affected by obesity in their lifetime 

compared to the 37% who are obese based on current weight status. The formerly obese 

population, which accounts for the gap between these two estimates, is an important and 

growing minority of the population with elevated disease risks. It should be distinguished 

from never obese individuals in routine health surveillance for a full accounting of the 

effects of obesity on the U.S. population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Obesity status of U.S. adults by (A) age and (B) calendar year.

Notes: Prevalence estimates by calendar year are age-standardized to the U.S. population in 

2000. Sources: (A) NHANES 1999–2014; (B) NHANES 1988–2014.
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Table 1

Age-standardized Prevalence of Never, Former, Current, and Ever Obese for Adults Aged >20 Years in the 

NHANES 2013–2014

Characteristic
Weight status % (95% CI)

Never obese Former obese Current obese Ever obese

Total

 N 2,521 778 1,992 2,770

 Age-standardized prevalence 48.8 (46.3, 51.3) 13.8 (12.3, 15.3) 37.4 (35.3, 39.4) 51.2 (48.7, 53.7)

 Age, years

  20–39 54.4 (50.7, 58.1) 11.8 (10.0, 13.5) 33.8 (30.7, 37.0) 45.6 (41.9, 49.3)

  40–59 46.6 (42.4, 50.8) 12.9 (10.5, 15.2) 40.5 (36.2, 44.9) 53.4 (49.2, 57.6)

  >60 43.4 (39.7, 47.1) 17.9 (15.0, 20.9) 38.7 (35.3, 42.1) 56.6 (52.9, 60.3)

 Race/ethnicity

  Non-Hispanic white 53.0 (47.4, 53.2) 13.9 (12.2, 15.6) 35.8 (33.1, 38.5) 49.7 (46.8, 52.6)

  Non-Hispanic black 38.2 (34.2, 42.2) 14.0 (10.7, 17.3) 47.8 (43.5, 52.1) 61.8 (57.8, 65.8)

  Hispanic 39.4 (34.8, 44.0) 16.7 (13.1, 20.3) 43.9 (39.5, 48.3) 60.6 (56.0, 65.2)

  Other 69.9 (63.9, 75.8) 9.5 (6.2, 12.8) 20.6 (16.1, 25.1) 30.2 (24.2, 36.1)

Female

 N 1,231 346 1,130 1,476

 Age-standardized prevalence 48.4 (45.6, 51.3) 12.2 (10.3, 14.0) 39.4 (36.6, 42.2) 51.6 (48.7, 54.4)

 Age, years

  20–39 53.5 (49.9, 57.1) 10.5 (8.3, 12.8) 36.0 (33.5, 38.4) 46.5 (42.9, 50.1)

  40–59 45.9 (41.0, 50.8) 10.5 (7.2, 13.8) 43.6 (38.1, 49.2) 54.1 (49.2, 59.0)

  >60 43.7 (40.1, 47.3) 16.9 (12.8, 21.0) 39.4 (35.4, 43.5) 56.3 (52.7, 59.9)

 Race/ethnicity

  Non-Hispanic white 51.0 (48.3, 53.7) 12.3 (10.3, 14.3) 36.7 (33.2, 40.3) 49.0 (46.3, 51.7)

  Non-Hispanic black 30.4 (26.1, 34.8) 13.4 (10.3, 16.5) 56.2 (52.6, 59.7) 69.6 (65.2, 73.9)

  Hispanic 39.9 (34.5, 45.3) 12.6 (8.2, 17.1) 47.4 (42.6, 42.3) 60.1 (54.7, 65.5)

  Other 69.0 (60.2, 77.8) 11.4 (6.7, 16.1) 19.6 (13.1, 26.0) 31.0 (22.2, 39.8)

Male

 N 1,290 432 862 1,294

 Age-standardized prevalence 49.2 (46.3, 52.1) 15.4 (13.5, 17.4) 35.3 (33.1, 37.6) 50.8 (47.9, 53.7)

 Age, years

  20–39 55.2 (50.1, 60.4) 12.9 (10.6, 15.3) 31.8 (27.1, 36.6) 44.8 (39.6, 49.9)

  40–59 47.4 (42.3, 52.4) 15.3 (11.7, 18.9) 37.3 (32.2, 42.5) 52.6 (47.6, 57.7)

  >60 43.0 (36.6, 49.4) 19.2 (16.1, 22.3) 37.8 (31.3, 44.2) 57.0 (50.6, 63.4)

 Race/ethnicity

  Non-Hispanic white 49.5 (45.6, 53.5) 15.5 (12.8, 18.2) 35.0 (31.5, 38.4) 50.5 (46.5, 54.2)

  Non-Hispanic black 47.3 (42.1, 52.5) 14.8 (10.3, 19.3) 37.9 (32.2, 43.7) 52.7 (47.5, 57.9)

  Hispanic 39.8 (32.9, 46.7) 20.5 (17.0, 23.9) 39.8 (33.2, 46.3) 60.2 (53.3, 67.1)

  Other 72.0 (65.2, 78.8) 7.4 (3.8, 11.1) 21.0 (15.2, 26.0) 28.0 (21.2, 34.8)
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Notes: Age-adjusted estimates were adjusted by the direct method to the 2000 U.S. Census population using the age groups by 10-year intervals 
(20–29 years, 30–39 years, 40–49 years, 50–59 years, 60–60 years, 70–79 years, >80 years). Ever obese is the sum of former and current obese.

NHANES, National Health and Nutrition Examination Survey
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Table 2

Weighted Logistic Regression Models by Race/Hispanic Origin, Age Group, Smoking Status, and Education 

for Weight Status in the NHANES 2013–2014

Characteristic

Weight status OR (95% CI)

Female Male

Current obese Ever obese Current obese Ever obese

Age, years

 20–39 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

 40–59 1.38 (1.10, 1.74) 1.35 (1.06, 1.72) 1.27 (0.90, 1.78) 1.38 (1.06, 1.79)

 >60 1.10 (0.88, 1.38) 1.49 (1.18, 1.77) 1.17 (0.72, 1.90) 1.46 (0.96, 2.22)

Race/ethnicity

 Non-Hispanic white 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

 Non-Hispanic black 2.16 (1.80, 2.60) 2.44 (2.03, 2.93) 1.23 (0.89, 1.68) 1.19 (0.93, 1.51)

 Hispanic 1.41 (1.02, 1.94) 1.49 (1.14, 1.94) 1.26 (0.86, 1.86) 1.60 (1.11, 2.32)

 Other 0.42 (0.27, 0.63) 0.49 (0.32, 0.73) 0.55 (0.36, 0.84) 0.43 (0.29, 0.64)

Education

 <High school 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

 High school 1.04 (0.76, 1.42) 1.15 (0.85, 1.55) 1.07 (0.74, 1.53) 1.22 (0.88, 1.69)

 >High school 0.73 (0.57, 0.95) 0.80 (0.58, 1.11) 1.01 (0.68, 1.50) 1.04 (0.73, 1.48)

Smoking status

 Never 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

 Former 1.29 (0.96, 1.75) 1.43 (1.08, 1.90) 1.27 (0.94, 1.71) 1.81 (1.37, 2.38)

 Current 0.99 (0.61, 1.59) 1.25 (0.80, 1.94) 0.73 (0.55, 0.96) 1.10 (0.93, 1.29)

Note: Multivariable models adjusted for age categories, race/ethnicity, educational levels, and smoking status. “Current obese” column uses non-
obese as the comparison, and “Ever obese” uses never-obese as the comparison.

NHANES, National Health and Nutrition Examination Survey
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